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(54) Apparatus for managing a battery unit having storage batteries 



(57) The voltages V of storage batteries (Sa, Sb, ... 
Sn) are detected, and the voltage E of the battery unit 
(10) is detected. A defect in each storage battery is 
detected in accordance with the voltage V detected. An 
abnormal voltage of the battery unit (10) is detected in 
accordance with the voltage E detected. Further, the 



temperature T of the battery unit (1 0) is detected, on the 
basis of which the expiration of each storage battery is 
determined. The defect detected, the abnormal voltage 
detected, and the expiration determined are informed. 
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Description 

[0001] The present invention relates to an apparatus 
for managing a battery unit to be incorporated into, for 
example, an uninterruptible power supply system. 
[0002] The uninterruptible power supply system com- 
prises a battery unit. Power is supplied from the battery 
unit to a load when the commercial AC power supply 
fails to supply power, whereby the load can be driven 
without break. The battery unit comprises a plurality of 
storage batteries connected in parallel or in series. 
[0003] In the uninterrupted power supply system it is 
necessary to inspect each storage battery periodically. 
[0004] Recently, sealed-type lead storage batteries 
are used in great quantities as storage batteries. The jar 
of a sealed-type lead storage battery is sealed. This 
makes it impossible to determine whether the elec- 
trodes in the jar have been corroded or whether the 
electrolyte in the jar is insufficient in amount. It is there- 
fore very difficult to detect whether each storage battery 
is defective (due to, for example, manufacturing errors) 
or has expired. 

[0005] If any one of the storage batteries is defective 
or has expired, the battery unit may no longer supply 
power to the load. 

[0006] The present invention has been made in view 
of the foregoing. Its object is to provide an apparatus for 
automatically managing, with high reliability, a battery 
unit having storage batteries, which can reliably detect 
and inform a defect in each storage battery and an 
abnormal voltage in the battery unit and reliably deter- 
mine and inform the life of each storage battery, without 
requiring the service of inspection-maintenance work- 
ers. 

[0007] An apparatus according to the present inven- 
tion is designed to manage a battery unit having a plu- 
rality of storage batteries and comprises: 

a plurality of first voltage detecting means for 
detecting voltages of the storage batteries, respec- 
tively; 

second voltage detecting means for detecting a 
total voltage of the battery unit; 
defect detecting means for detecting defects in the 
storage batteries on the basis of the voltages 
detected by the first voltage detecting means; 
abnormality detecting means for detecting an 
abnormal voltage in the battery unit on the basis of 
the voltage detected by the second voltage detect- 
ing means; 

temperature detecting means for detecting temper- 
ature in the battery unit; 

battery life determining means for determining a life 
of each of the storage batteries has dead, on the 
basis of the temperature detected by the tempera- 
ture detecting means; and 

information means for informing results of the 
detection performed by the defect detecting means 



and abnormality detecting means and results of the 
determination made by the battery life determining 
means. 

5 [0008] This summary of the invention does not neces- 
sarily describe all necessary features so that the inven- 
tion may also be a sub-combination of these described 
features. 

[0009] The invention can be more fully understood 
w from the following detailed description when taken in 
conjunction with the accompanying drawings, in which: 

FIG. 1 is a block diagram showing an embodiment 
of this invention and an uninterruptible power sup- 
15 ply system incorporating the embodiment; 

FIG. 2 is a flow chart for explaining the operation of 
this embodiment; 

FIG. 3 is a flow chart continuous to the flow chart 
shown in FIG. 2; 
20 FIG. 4 is a chart for explaining how to determine the 
operation mode of the embodiment; 
FIG. 5 is a chart for explaining how defects are 
detected in the embodiment operating in the float 
charge mode; 

25 FIG. 6 is a chart for explaining how detect are 
defected in the embodiment operating in the dis- 
charge mode; 

FIG. 7 is a chart for explaining how defects are 
detected in the embodiment operating in the float 
30 charge mode; 

FIG. 8 is a chart for explaining how an abnormal 
voltage is detected in the battery unit in the embod- 
iment; 

FIG. 9 is a diagram showing a storage battery 
35 related to the embodiment and a connecting device 
used in the embodiment; 

FIG. 10 is a view showing a washer used in the 
embodiment; and 

FIG. 1 1 is a sectional view of the female tab used in 
40 the embodiment. 

[001 0] An embodiment of the present invention will be 
described, with reference to the accompanying draw- 
ings. 

45 [001 1 ] As shown in FIG. 1 , a rectifier 2 is connected to 
a commercial AC power supply 1. An inverter 3 is con- 
nected to the output terminals P and N of the rectifier 2 
by DC power supply lines L1 and L2. 
The inverter 3 is switched, converting the output voltage 

so of the rectifier 2 (a DC voltage) to an AC voltage having 
a predetermined frequency. The output of the inverter 3 
is supplied to a load 4. 

[001 2] A battery unit 1 0 is connected between the DC 
power supply lines L1 and L2. The battery unit 10 com- 
55 prises a plurality of storage batteries Sa, Sb, ... Sn, 
which are connected in series. Each storage battery is a 
sealed-type lead storage battery. 
[0013] The battery unit 10 can be operated in various 
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modes, which are float charge mode, discharge mode 
and recharge mode. 

[0014] In the float charge mode, the voltage of the 
power supply (rectifier 2) is applied to the load (inverter 
3) connected to the battery unit 1 0, and the battery unit 5 
10 is recharged by virtue of the voltage of the power 
supply (rectifier 2). 

[0015] In the discharge mode, the voltage of the bat- 
tery unit 10 is applied to the load (inverter 3) when the 
voltage of the power supply (rectifier 2) falls or is zero 10 
(when the supply of power is interrupted). 
[0016] In the recharge mode, the battery unit 10 is 
recharged by virtue of the voltage of the power supply 
(rectifier 2), after the battery unit has operated in the 
discharge mode. is 
[0017] The rectifier 2, inverter 3 and battery unit 10 
constitute an uninterruptible power supply system that 
keeps driving a load even if the commercially AC power 
supply 1 is interrupted. 

[0018] In this uninterruptible power supply system, 20 
voltage detecting sections (first voltage detecting 
means) 11a, 11b, ... 11n are connected to the storage 
batteries Sa, Sb, ... Sn of the battery unit 10, respec- 
tively, to detecting the voltages V of the storage batter- 
ies Sa, Sb, ... Sn. Further, a temperature detecting 25 
section 12 is provided for the battery unit 10. The tem- 
perature detecting section 12 has a temperature sensor 
12a attached to the battery unit 10. The temperature 
sensor 1 2a detects the temperature T of the battery unit 
1 0 (or the ambient temperature of the battery unit 10). 30 
[0019] A total voltage detecting section (second volt- 
age detecting means) 13 is connected between the DC 
power supply lines L1 and L2, to detect the total voltage 
E of the battery unit 10. 

[0020] A measuring section 21 , a parameter setting 35 
section 22, a display section 23, and an alarm generat- 
ing section 24 are connected to a control section 20. 
[0021] The measuring section 21 performs A/D (ana- 
log-to-digital) conversion on the voltages V detected by 
the voltage detecting sections 11a, 11b, ... 11n, thetem- 40 
perature T detected by the temperature detecting sec- 
tion 12, and the voltage E detected by the total voltage 
detecting section 13, thereby generating digital data. 
The digital data is supplied to the control section 20. 
[0022] The parameter setting section 22 is designed 45 
to set various parameters for operating the control sec- 
tion 20. 

[0023] The display section 23 displays (informing) the 
results of operation of the control section 20. 
[0024] The alarm generating section 24 generates an so 
alarm signal when the control section 20 detects a 
defect in any one of the storage batteries, detects an 
abnormal voltage in the battery unit 10, or determines 
that the death of any one of the storage batteries 
(namely, the death of the battery unit 1 0). The alarm sig- 55 
nal is transmitted (or given) to a central control room 
where inspection-maintenance workers are stationed. 
[0025] The control section 20 has the following func- 



tional means [1] to [8]: 

[1] Operation mode determining means for deter- 
mining in which mode the battery unit 10 is operat- 
ing, float charge mode, discharge mode, or 
recharge mode. 

[2] First defect detecting means for detecting 
defects in the storage batteries Sa, Sb, ... Sn in 
accordance with whether the voltages V detected 
by the voltage detecting sections 1 1a, 11b, ... 1 1n 
are lower than a predetermined low voltage V 2 , if 
the operation mode determining means determines 
that the battery unit 10 is operating in the float 
charge mode. 

[3] Second defect detecting means for detecting 
defects in the storage batteries Sa, Sb, ... Sn in 
accordance with whether the voltages V detected 
by the voltage detecting sections 1 1a, 11b, ... 1 1n 
are equal to or higher than a predetermined high 
voltage V 3 , if the operation mode determining 
means determines that the battery unit 10 is oper- 
ating in the float charge mode. 
[4] Third defect detecting means for detecting 
defects in the storage batteries Sa, Sb, ... Sn in 
accordance with whether the voltages V detected 
by the voltage detecting sections 11a, 11b, ... 11n 
are lower than a predetermined low voltage (< 
V2) upon lapse of a prescribed time (e.g., one 
minute) from the start of the discharge mode, if the 
operation mode determining means determines 
that the battery unit 10 is operating in the discharge 
mode. 

[5] First abnormality detecting means for detecting 
an abnormal voltage in the battery unit 10 in 
accordance with whether the voltage E detected by 
the total voltage detecting section 1 3 remains equal 
to or higher than a predetermined maximum value 
Emax for a prescribed time (alarm masking time) ta. 
[6] Second abnormality detecting means for detect- 
ing an abnormal voltage in the battery unit 10 in 
accordance with whether the voltage E detected by 
the total voltage detecting section 13 remains lower 
than a predetermined minimum value Emin for a 
prescribed time (alarm masking time) tb. 
[7] Life determining mans for calculating an average 
of temperatures T detected by the temperature 
detecting section 12 at regular intervals (e.g., every 
hour), and for determining the life of the storage 
batteries Sa, Sb, ... Sn (namely, the life of the bat- 
tery unit 1 0) on the basis of the relation between the 
average temperature and Arrhenius* rule. 
[8] Information means for informing the defects 
detected by the various defect detecting means, the 
abnormalities detected by the various abnormality 
detecting means, and the life determined by the life 
detecting means. 

[0026] The operation of the structure described above 
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will be described, with reference to the flow chart of 
FIGS. 2 and 3. 

[0027] At first, time counts t 1 , t 2 . t 3 and are cleared 
(Step 101). 

[0028] Upon lapse of a predetermined time, e.g., one 
hour, the temperature of the battery unit 10 is detected 
(if YES in Step 100). At the timing of detecting the tem- 
perature, the average (temperature of the battery unit 
10) of the temperatures T that the temperature detect- 
ing section 12 has detected is calculated. On the basis 
of the relation between the average temperature and 
Arrhenius* rule, the life of the storage batteries Sa, Sb, 
... Sn (namely, the life of the battery unit 10) are deter- 
mined (Step 102). If any storage battery is found to have 
dead (if YES in Step 103), the display section 23 dis- 
plays this event and the alarm generating section 24 
generates an alarm signal (Step 104). 
[0029] The voltage E detected by the total voltage 
detecting section 13 may become equal to or higher 
than the predetermined maximum value Emax (if YES 
in Step 105), as in Case A illustrated in FIG. 8. In this 
case, the time count ti is started (Step 106). When the 
time count ^ reaches the prescribed value ta (if YES in 
Step 107), it is determined that the total voltage E is 
abnormal (Step 108). The display section 23 displays 
this event and the alarm generating section 24 gener- 
ates an alarm signal (Step 109). 
[0030] The voltage E detected by the total voltage 
detecting section 13 may fall below predetermined min- 
imum value Emin (if YES in Step 110), as in Case B 
illustrated in FIG. 8. If this happens, the time count t 2 is 
started (Step 111). When the time count t 2 reaches the 
prescribed value tb (if YES in Step 1 1 2), it is determined 
that the total voltage E is abnormal (Step 108). The dis- 
play section 23 displays this event and the alarm gener- 
ating section 24 generates an alarm signal (Step 109). 
[0031] The voltage E detected by the total voltage 
detecting section 13 (i.e., the total voltage) is compared 
with values E 1 and E 2 (E 1 < E 2 ), the value E 1 preset for 
detecting discharge and the value E 2 preset for detect- 
ing the end of discharge (Step 113). 
[0032] If the voltage E detected is equal to or higher 
than the preset value E 2 (if YES in Step 113), it is deter- 
mined that the battery unit 10 is operating in the float 
charge mode (Step 114). In this case, the low voltage V 2 
and the high voltage V 3 are selected, both preset as ref- 
erence values for detecting defects in the storage bat- 
teries (Step 115). 

[0033] The voltage V detected by any one of the volt- 
age detecting sections 11a, 11b, ... 11 n may fall below 
the low voltage V 2 as shown in FIG. 5, while the battery 
unit 10 is operating in the float charge mode. If so (if 
YES in Step 1 1 6), it is determined that the storage bat- 
tery causing this voltage drop is defective (Step 118). 
The display section 23 displays this event and the alarm 
generating section 24 generates an alarm signal (Step 
119). 

[0034] The voltage V detected by any one of the volt- 



age detecting sections 1 1a, 1 1b, ... 1 1n may rises to or 
above the high voltage V 3 as shown in FIG. 7, while the 
battery unit 10 is operating in the float charge mode. If 
this happens (if NO in Step 1 16 and YES in Step 117), 
5 it is determined that the storage battery causing this 
voltage rise is defective (Step 118). The display section 

23 displays this event and the alarm generating section 

24 generates an alarm signal (Step 1 19). 

[0035] The voltage E detected may falls below the pre- 

10 set value E 2 (NO in Step 113) and may be lower than 
the preset value E 1 (Step 120). If so, it is determined 
that the battery unit 10 is operating in the discharge 
mode (Step 121). In this case, the low voltage value V<\ 
(< is selected as reference for detecting a defect in 

is each of the storage batteries (Step 122). 

[0036] In the discharge mode, the time count t 3 is 
started at the same time it is determined that the battery 
unit 10 is operating in the discharge mode (Step 123). 
When the time count ^ reaches one minute (i.e., the 

20 detecting masking time) (YES in Step 124), the voltages 
V detected by the voltage detecting sections 11a, 11b, 
... 11n are compared with the low voltage value V t (< 

selected (Step 125). 
[0037] If any one of the voltages V detected is lower 

25 than the preset low voltage value V 1 bas shown in FIG. 
6 (if YES in Step 125), it is determined that the storage 
battery causing this voltage drop is defective (Step 118). 
The display section 23 displays this event and the alarm 
generating section 24 generates an alarm signal (Step 

30 119). 

[0038] If the detected voltage E rises to or above the 
preset value E 1 (if NO in Step 120) and if the discharge 
mode is no longer valid (if YES in Step 126), it is deter- 
mined that the battery unit 10 is operating in the 

35 recharge mode (Step 127). At the same time it is deter- 
mined so, the time count U is started (Step 128). Until 
the time count U reaches 48 hours (if NO in Step 1 29), 
it is determined that recharge mode remains valid, 
regardless of changes in the detected voltage E (Step 

40 127). Thus, for 48 hours corresponding to the time 
count t 4 , it is not determined whether or not a defect 
exists in each storage battery (detection masking). 
[0039] As informed above, an abnormal voltage of the 
battery unit 10 and defects in the storage batteries Sa, 

45 Sb, ... Sn can be reliably detected without requiring the 
service of inspection-maintenance workers. In addition, 
the life of each storage battery can be determined and 
informed without requiring the service of inspection- 
maintenance workers. 

50 [0040] The battery unit 10 and the storage batteries 
Sa, Sb, ... Sn can be automatically managed with high 
reliability. 

[0041] The voltage detecting sections 11a, 11b, ... 11n 
are connected to the battery unit 10 and storage batter- 
55 ies Sa, Sb, ... Sn by means of the connecting device 
shown in FIGS. 9, 10 and 11. These figures illustrates 
only the connection of the storage battery Sa and the 
voltage detecting section 11a. Any other voltage detect- 
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ing section is connected to the associated storage bat- 
tery in the same manner. 

[0042] The storage battery Sa has a pair of bolt- 
shaped electrodes 41 , which protrude from the upper 
surface of the sealed jar 40. 

[0043] An electrically conductive washer 30 is secured 
to each of the electrodes 41 . A connecting member 50, 
known as "female tab/ is attached to the washer 30. A 
wire 58 is led from the female tab 50 and is connected 
to the voltage detecting section 1 1a. 
[0044] A nut 42 is mounted on each electrode 41 of 
the storage battery Sa. The washer 30 and a connecting 
member 60 are attached to each electrode 41 in the 
order mentioned, and the nut 42 is fastened, gripping 
the electrode 41 . The wire 61 led from each connecting 
member 60 is connected to one electrode 41 of the next 
storage battery Sb. 

[0045] As shown in FIG. 1 0, the washer 30 has a ring- 
shaped part 32 and a flat connecting strip 33. Hie strip 
33 outwardly protrudes from the ring-shaped part 32 in 
the radial direction and can be attached to and removed 
from the electrode 41. The electrode 41 can pass 
through the hole 31 of the ring-shaped part 32. The con- 
necting strip 33 has such shape and size that it can be 
sufficiently inserted in the female tab 50 even when the 
nut 42 is fastened, gripping the electrode 41 . 
[0046] The female tab 50 comprises a housing 51 
made of insulating material, a recess 52 made in one 
end of the housing 51, a pair of electrically conductive 
holding members 53 provided in the recess 52, a con- 
ductor 54 provided in the recess 52 and electrically con- 
nected to the holding members 53, a part- 
accommodating hole 55 extending from the bottom of 
the recess 52 to the proximal end 58a of a wire 58, and 
a series circuit composed of a fuse 56 and a resistor 57 
which are provided in the part-accommodating hole 55. 
[0047] One end 56a of the fuse 56 is connected to the 
conductor 54. The other end of the fuse 56 is connected 
by the resistor 57 to the proximal end 58a of the wire 58. 
[0048] The resistor 57 functions as a protection resis- 
tor for preventing short-circuiting, if any in the load (i.e., 
wire 58 or voltage detecting section 1 1 a), from changing 
the voltage of the storage battery Sa. The fuse 56 melts 
to prevent an excessively large current from flowing 
through the female tab 50 if short-circuiting or the like 
occurs in the load (i.e., wire 58 or voltage detecting sec- 
tion 11a). 

[0049] The recess 52 is formed so large that the con- 
necting strip 33 can be fully inserted into it. Each hold- 
ing member 53 has been formed by bending a thin 
metal plate having electrical conductivity. 
The holding members 53 work like leaf springs, reliably 
contacting and clamping the connecting strip 33 
inserted in the recess 52. Due to the clamping, the 
washer 30 and the wire 58 are electrically connected to 
each other by the holding members 53, conductor 54, 
fuse 56 and resistor 57. Each holding member 53 is 
inclined or curved in the open end of the recess 52, so 



that the connecting strip 33 may be smoothly inserted 
into the recess 52. 

[0050] As described above, a washer 30 is fastened 
on each electrode 41 of the storage batter Sa, and a 

5 female tab 50 is attached to the connecting strip 33 of 
the washer 30. The storage battery Sa and the voltage 
detecting section 1 1a can thereby connected easily and 
reliably. That is, the voltage detecting section 11a can 
be easily connected to the storage battery Sa, without 

w removing the nut 42 or the connecting member 60 from 
the electrode 41 and without suspending the operation 
of the uninterruptible power supply system. Further, the 
efficiency of connecting the section 11a to the battery 
Sa is enhanced. 

is [0051 ] Since each holding members 53 of the female 
tab 50 reliably contacts the connecting strip 33 of the 
washer 30, stable and good electrical connection is 
maintained between the storage battery Sa and the volt- 
age detecting section 1 1 a. 

20 [0052] If short-circuiting happens in the wire 58 or the 
voltage detecting section 11a, unnecessary voltage 
changes can be prevented in the storage battery Sa. 
This is because each female tab 50 has a resistor 57. 
[0053] An excessively large current may flow through 

25 each female tab 50 due to short-circuiting in the wire 58 
or the voltage detecting section 11a. In this case, the 
fuse of the female tab 50 melts, thereby preventing a fire 
or the like. 

[0054] In the embodiment described above, each 
30 holding member 53 has been formed by bending a 
metal plate. Nonetheless, there is no limitation to the 
shape and the like of each holding member 53. The 
member 53 may have any shape, provided that it can 
reliably contact the connecting strip 33. For example, 
35 one of the holding members 53 may be formed by bend- 
ing a metal plate, and the other holding member 53 may 
be an insulating member made of rubber or the like. 
[0055] There are no limitation to the shape of the 
washer 30, either. 
40 [0056] The apparatus described above is designed for 
use in an uninterruptible power supply system. Never- 
theless, the apparatus can be used in any other system 
that has storage batteries. 

[0057] The present invention is not limited to the 
45 embodiment described above. Various changes and 
modifications can be made within the scope and spirit of 
the invention. 

Claims 

50 

1 . An apparatus for managing a battery unit having a 
plurality of storage batteries, characterized by com- 
prising: 

55 a plurality of first voltage detecting means (1 1 a, 

11b, ... 11n) for detecting voltages of the stor- 
age batteries (Sa, Sb, ... Sn), respectively; 
second voltage detecting means (13) for 
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detecting a total voltage of the battery unit (1 0); 
defect detecting means (20) for detecting 
defects in the storage batteries (Sa, Sb, ... Sn) 
on the basis of the voltages detected by the 
first voltage detecting means (11a, 11b, . .. s 
11n); 

abnormality detecting means (20) for detecting 
an abnormal voltage in the battery unit (10) on 
the basis of the voltage detected by the second 
voltage detecting means; io 
temperature detecting means (12) for detecting 
temperature in the battery unit (10); 
battery life determining means (20) for deter- 
mining a life of each of the storage batteries 
(Sa, Sb, ... Sn) has dead, on the basis of the is 
temperature detected by the temperature 
detecting means (12); and 
information means (23) for informing results of 
the detection performed by the defect detecting 
means (20) and abnormality detecting means 20 
(20) and results of the determination made by 
the battery life determining means (20). 

2. An apparatus according to claim 1 , characterized in 
that the storage batteries (Sa, Sb, ... Sn) are 25 
sealed-type lead storage batteries and are con- 
nected in series. 

3. An apparatus according to claim 1 , characterized 

by further comprising operating mode determining 30 
means (20) for determining an operation mode of 
the battery unit (10). 

4. An apparatus according to claim 3, characterized in 
that the defect detecting means (20) detects 35 

defects in the storage batteries (Sa, Sb, ... Sn).by 

comparing the voltages detected by the first voltage 
detecting means (11a, 11b, ... 11n) with a level set 
on the basis of the operation mode determined by 
the operating mode determining means (20). 

5- An apparatus according to claim 3, characterized in 
that the abnormality detecting means (20) detects 
an abnormal voltage in the battery unit (10) by com- 
paring the voltage detected by the second voltage- 
detecting means (13) with a predetermined upper- 
limit value and by comparing the voltage detected 
by the second voltage-detecting means (13) with a 
predetermined lower-limit value. 

6. An apparatus according to claim 3, characterized in 
that the operating mode determining means (20) 
determines in which operation mode the battery 
unit (10) is operating, float charge mode, discharge 
mode, or recharge mode, on the basis of the volt- 55 
age detected by the second voltage detecting 
means (13); in said float charge mode, the voltage 
of a power supply (2) connected to the battery unit 
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(1 0) is applied to a load (3) connected to the battery 
unit (1 0), and the battery unit (1 0) is charged by vir- 
tue of the voltage of the power supply (2); in said 
discharge mode, the voltage of the battery unit (10) 
is applied to the load (3) when the voltage of the 
power supply (2) falls or is zero; and in said 
recharge mode, the battery unit (10) is recharged 
by virtue of the voltage of the power supply (2) after 
the battery unit (10) has operated in the discharge 
mode. 

An apparatus according to claim 6, characterized in 
that the defect detecting means (20) comprises first 
defect detecting means, second defect detecting 
means, and third defect detecting means; said first 
detect detecting means detects detects in the stor- 
age batteries (Sa, Sb, ... Sn) in accordance with 
whether the voltages detected by the first voltage 
detecting means (11a, 11b, ... 1 1n) are lower than a 
predetermined low voltage V 2 , when the operation 
mode determined by the operation mode determin- 
ing means is the float charge mode; said second 
detect detecting means detects defects in the stor- 
age batteries (Sa, Sb, ... Sn) in accordance with 
whether the voltages detected by the first voltage 
detecting means (1 1a, 1 1b, ... 1 1n) are equal to or 
higher than a predetermined high voltage V 3 , when 
the operation mode determined by the operation 
mode determining means is the float charge mode; 
and the third defect detecting means for detecting 
defects in the storage batteries (Sa, Sb, ... Sn) in 
accordance with whether the voltages detected by 
the first voltage detecting means(11a, 11b, ... 11n) 
are lower than a predetermined low voltage V 1 (< 
V2) upon lapse of a prescribed time from the start of 
the discharge mode, when the operation mode 
determined (20) by the operation mode determining 
means is the discharge mode. 

An apparatus according to claim 6, characterized in 
that the abnormality detecting means (20) com- 
prises first abnormality detecting means and sec- 
ond abnormality detecting means; said first 
abnormality detecting means detects an abnormal 
voltage in the battery unit (10) in accordance with 
whether the voltage detected by the second voltage 
detecting means (13) remains equal to or higher 
than a predetermined maximum value for a pre- 
scribed time; and the second abnormality detecting 
means for detecting an abnormal voltage in the bat- 
tery unit (10) in accordance with whether the volt- 
age detected by the second voltage detecting 
means (13) remains lower than a predetermined 
minimum value for a prescribed time. 

An apparatus according to claim 1 , characterized in 
that each of said storage batteries (Sa. Sb, ... Sn) 
has a pair of electrodes (41). 
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10. An apparatus according to claim 9. characterized 
by further comprising connecting devices, each for 
the connecting one electrodes (41) of one storage 
battery to one first voltage detecting means. 

5 

11. An apparatus according to claim 10, characterized 
in that each of the connecting devices comprises a 
washer (30) to be removably attached to one elec- 
trode (41), a connecting member (50) to be remov- 
ably connected to the washer (30), and a wire (58) 10 
extending from the connecting member (50). 

12. An apparatus according to claim 11, characterized 
in that the washer (30) has a ring-shaped part (32) 
and a connecting strip (33) extending outwardly is 
from the ring-shaped part (32) in a radial direction 
thereof; the connecting member (50) has a recess 
(52) for receiving and holding the connecting strip 
(33) of the washer (30) and a series circuit provided 
between the recess (52) and the wire (58) and com- 20 
posed of a fuse (56) and a resistor (57); and series 
circuit connects the connecting strip (33) to the wire 
(58) when the connecting strip (33) is inserted into 
the recess (52). 
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